MATERIAL SAFETY DATA SHEET

SRM Supplier: National Institute of Standards and Technology SRM Number: 931f
Standard Reference Materials Program MSDS Number: 931f
Bldg. 202 Rm. 211 SRM Name: Liquid Absorbance Standard
Gaithersburg, Maryland 20899-2322 for Ultraviolet and Visible Spectrophotometry
Date of Issue: February 4, 1999

MSDS Coordinator: JoyleneW.L. Thomas
Phone: (301) 975-6776
ChemTrec: 1-800-424-9300

FAX: (301) 926-4751
E-mail: SRM M SDS@nist.gov

SECTION|. M ATERIAL | DENTIFICATION

Material Name: Liquid Absorbance Standard for Ultraviolet and Visible Spectrophotometry

Description: SRM 931f condgts of three sets of three cobat-nicke solutions (liquid filters) and one set of three blank solutions (12 ampoules
totd). Approximately 10 mL of liquid isindividualy flame-sedled in each glass ampoule which has been prescored for easy opening.  Each set of
12 ampoulesis packaged in atray.

Other Designations: Cabalt and Nickel in Perchloric Acid (dioxonium perchlorate; perchlorate solution; hydronium perchlorate) and Nitric
Acid (aquafortis; hydrogen nitrate; azotic acid; engravers acid)

Name Chemical Formulas CAS Registration Number
Perchloric Acid HCIO, 7601-90-3
Nitric Acid HNO; 7697-37-2
Cobalt Co 7440-48-4
Nickel Ni 7440-45-9

DOT Classification:

Corrosve, Liquid, N.O.S., UN1760

Manufacturer/Supplier: Available from anumber of suppliers.

SecTION Il. HAZARDOUS INGREDIENTS

Hazar dous Components Nominal Concentration Exposure Limitsand Toxicity Data
Perchloric Acid Levd I: 25mL/L No TLV-TWA egtablished
Leve Il: 24 mL/L Ra, Ord: LDs: 1100 mg/kg
Leve IlI: 62.5 mL/L Mouse, Subcutaneous. LDsp: 250 mg/kg
Blank: 9ImL/L Dog, Ord: LDsy: 400 mg/kg
Nitric Acid Levd I: 15mL/L ACGIH TLV-TWA: 2 mgkg or 5 mg/nt
Leve Il: 225 mL/L OSHA TLV-TWA: 2 mgkg or 5 mg/n?®
Leve IlI: 325mL/L Humean, Ord: LD, o: 430 mg/kg
Cobalt Levd I: 37gL ACGIH TLV-TWA: 0.02 mg/n?
OSHA TLV-TWA: 0.1 mg/n?
Leve Il: 749/L Ra, Ord: LDs: 6171 mg/kg
Leve IlI: 111gL Rat, Intraperitoned: LDso: 100 mg/kg
Nickel Levd I: 35¢gL OSHA TLV-TWA: 1 mgn?
Levd II: 79gL Rat, Intraperitoned: LDso: 250 mg/kg
Leve lll: 104 gL Ra, Ord: LD.o: 5mgkg
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Section IIl. PHYSICAL/CHEMICAL CHARACTERISTICS

Perchloric Acid Nitric Acid
Appearance and Odor: An odorless, colorless, hygroscopic liquid Appearance and Odor: A whiteto dightly yelow liquid that darkens
to abrownish color upon aging and exposure to light
Relative Molecular Mass: 100.46 Relative Molecular Mass: 63.01
Density (@ 22 °C): 1.764 Density: 1.0543 (10 % nitric acid)
Solubility in Water: Soluble Solubility in Water: Soluble
Solvent Solubility: Not Available Solvent Solubility: Decomposesin acohal
Cobalt Nickel
Appearanceand Odor: A whiteto gray, odorless solid Appearanceand Odor: A lustrous white to grey crystal or powder
Relative Molecular Mass: 58.93 Relative Atomic Mass: 58.69
Density: 8.92 Density: 8.90
Solubility in Water: Insoluble Solubility in Water: Insoluble
Solvent Solubility: Solublein dilute nitric acid, hydrochloric acid Solvent Solubility:  Solublein dilute nitric acid
and sulfuric acid

Note: The physical and chemical data provided are for the pure components. Physical and chemical data for this nickel-cobalt/perchloric
acid-nitric acid solution do not exist. The actual behavior of the solution may differ from theindividual components.

SeEcTION V. FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/A Method Used: N/A Autoignition Temperature: N/A
Flammability Limitsin Air (Volume %): UPPER: N/A
LOWER: N/A

Unusual Fireand Explosion Hazards: Although perchloric acid and nitric acid do not burn, they are powerful oxidizing agents that can react
with combustible materiasto causefires. Nicke and cobdt are negligible fire hazards when exposed to hest or flames.

Extinguishing Media: Use extinguishing media that is appropriate to the surrounding fire.  Use awater spray to dilute nitric acid and perchloric
acid and to absorb liberated oxides of nitrogen.

Special Fire Procedures. Fire fighters should wear a self-contained breathing gpparatus (SCBA) with a full face piece in the pressure demand
or positive mode and other protective clothing.

SeECTIONV. REACTIVITY DATA

Stability: __ X Stable Unstable

Conditionsto Avoid: Avoid contact with incompatible materias.

Incompatibility (Materialsto Avoid): Keep nitric acid away from organic materias, plastics, rubber, and some forms of coatings. Nitric acid
is incompatible with chlorine and meta ferrocyanide. Perchloric acid is incompatible with certain acids, combustible materids, metas, oxidizing

agents, metal oxides, halo carbons, halogens, metal sdits, and bases. Cobalt is incompatible with combustible materids, certain acids, oxidizing

materias, and haogens.  Nicke isincompatible with certain acids, metds, bases, oxidizing materids, halogens, reducing agents, and combustible
materids.

See Section IV: Unusual Fire and Explosion Hazards.
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Hazardous Decomposition or Byproducts: Hazardous decomposition of nitric acid and/or nickel nitrate can produce various nitrogen
oxides, including nitric oxide (NO), nitrogen dioxide (NO.), nitrous oxide (N,0O), as well as nitric acid mist or vapor. Therma decomposition of
cobalt and nickel may release toxic and/or hazardous gases.

Hazar dous Polymerization: Will Occur X__ Will Not Occur

SecTION VI. HEALTH HAZARD DATA

Routeof Entry:  __X__ Inhalation _X__ Skin _X__ Ingestion

Health Hazards (Acute and Chronic): Perchloric Acid: Perchloric acid may be fatd if inhaed, swalowed, or absorbed through skin. This
materia causes burns and is extremely destructive to tissue of the mucous membranes and upper respiratory tract, eyes, and skin. Inhdation
may be fatd as a result of gpasm, inflammation and edema of the larynx and bronchi, chemical pneumonitis, and pulmonary edema. Symptoms
of exposure may include burning sensation, coughing, wheezing, laryngitis, shortness of bresth, headache, nausea, and vomiting.

Nitric Acid: Nitric acid may be fatd if inhded, swalowed, or dsorbed through skin.  This materid is extremely irritating to tissue of the
mucous membranes and upper respiratory tract, eyes, and skin. Eye and skin contact may result in burns. Inhaation may be fata as aresult of
paam, inflammation and edema of the larynx and bronchi, chemicd pneumonitis, and pulmonary edema. Symptoms of exposure may include
burning sensation, coughing, wheezing, laryngitis, shortness of breath, headache, nausea, and vomiting.

Cobalt: Cobalt is harmful by inhaation, ingestion, or skin absorption. Exposure may cause irritation to skin, eyes, mucous membranes, and
upper respiraory tract. Inhdaion may cause asthmalike symptoms with coughing, dyspnes, chest tightness, and wheezing. Ingestion of large
amounts may produce a sensation of hotness with nausea, vomiting, and diarrhea.  Eye contact may cause conjunctivitis. Skin contact may
cause sengdtization dermatitis. Cobdlt is considered a potentid carcinogen to humans by the International Agency for Research on Cancer
(IARC).

Nickel: Nicke is harmful by inhaation, ingestion, or skin absorption. Exposure may cause irritation to skin, eyes, mucous membranes, and
upper respiratory tract. Inhaation may cause cough, pneumonitis, and fever. Over exposure may result in headache, dizziness, and difficult
breathing. Ingestion may produce headache, nausea, vomiting, dizziness, and gastrointesting irritation. Skin contact may cause sendtization
dermatitis. Nickel is considered a potentia carcinogen to humans in the National Toxicology Program (NTP) Report and by the Internationa
Agency for Research on Cancer (IARC).

Medical Conditions Generally Aggravated by Exposure: Respiratory disorders, eye disorders, skin disorders, and immune system
deficiencies.
Listed asa Car cinogen/Potential Car cinogen:

Yes No
In the Nationa Toxicology Program (NTP) Report on Carcinogens X*
In the Internationa Agency for Research on Cancer (IARC) Monographs X*
By the Occupationa Safety and Hedlth Administration (OSHA) X

* The NTP classifies nickel asanAnticipated Human Carcinogen. The IARC classifies cobalt and nickel asHuman I nadequate Evidence, Animal Sufficient
Evidence (Group 2B).

EMERGENCY AND FIRST AID PROCEDURES:

Skin Contact: Remove contaminated shoes and clothing. Rinse affected areawith large amounts of water followed by washing the area
with soap and water. Watch for chemical irritations and treet them accordingly. Obtain medica assstance if necessary.

Eye Contact: Immediately flush eyes, including under the eydlids, with copious amounts of water for at least 15 minutes. Obtain medica
assistance.

Inhalation: If inhded, move the victim to fresh ar. If breathing is difficult, give oxygen; if the victim is not breathing, give artificid
respiration. Obtain medicd assstance if necessary.

Ingestion: If ingestion occurs, wash out mouth with water. DO NOT induce vomiting. Obtain medicd assistance immediately.
TARGET ORGAN(S) OF ATTACK: Perchloric Acid/Nitric Acid:  The skin, teeth, eyes, and upper respiratory tract.
Cobalt and Nicke: Theimmune system (sensitizer).
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SeECTION VII. PRECAUTIONSFOR SAFE HANDLING AND USE

Stepsto betaken in Case Material is Released or Spilled:  Notify safety personne of spills. Surfaces contaminated with spills should
be covered with soda ash or sodium bicarbonate to neutralize the acid.  Place the neutralized materia into containers suitable for eventud
disposa, reclamation, or destruction.

Waste Disposal: Follow dl federd, state, and local |aws governing disposal.

Handling and Storage: Provide generd and local explosion proof ventilation systems to maintain airborne concentrations below the TLV.
Wear gloves and chemica safety glasses where contact with the liquid or high vapor concentrations may occur.  An eye wash station and
washing facilities should be readily available near handling and use areas.  Wash exposed skin areas severd times a day with soap and warm
water.

Note: Contact lenses pose a special problem; soft lenses may absorb irritants and all lenses concentrate them. DO NOT wear contact lensesin the laboratory.

SecTioN VIII. Source DATA/OTHER COMMENTS

Sour ces: MDL Information Systems, Inc., MSDS Nickel, September 10, 1998.
MDL Information Systems, Inc., MSDS Cobalt, September 10, 1998.
MDL Information Systems, Inc., MSDS Nitric Acid, March 12, 1998.
MDL Information Systems, Inc., MSDS Perchloric Acid, September 10, 1998.
Hawley's Condensed Chemicd Dictionary, 11th Ed., 1987.
The American Heritage: Stedman’s Medicd Dictionary, 1995.

Disclaimer: Physicd and chemica data contained in this MSDS are provided only for use in assessing the hazardous nature of the materid.
The MSDS was prepared carefully, using current references; however, NIST does not certify the data on the MSDS. The certified values for
this materid are given on the NIST Certificate of Anayss.
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